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(54) POLYBENZAZOLE COMPOSITION. FIBER AND FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition with slight oxidative 
deterioration when exposed to sunlight, and useful for fibers and films by including a 
specific compound in a polybenzazole. 

SOLUTION: This composition is obtained by incorporating (A) a polybenzazole with 
(B) metallic copper and/or a copper compound wherein, preferably, the component B 
is included in the form of metallic copper or copper ion at 0.01-10 wt.%, based on the 
component A. For example, it is preferable that, as the component A, e.g. 
polybenzoxazole is used and, as the component B, e.g. copper, cuprous chloride (I), 
cuprous iodide (I) or cuprous oxalate (I) is used. Also, it is preferable that the 
polybenzazole is polymerized in an acidic solvent, such as a mineral acid, particularly, 
polyphosphoric acid, and then, the component B is mixed in the resultant 
polybenzazole dope. 
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[Claim(s)] 

[Claim 1] The polybenzazole constituent characterized by metal copper and/or a 
copper compound containing in polybenzazole. 

[Claim 2] The polybenzazole constituent according to claim 1 which metal copper 
and/or a copper compound contain 0.01 to 10% of the weight as metal copper or a 
copper ion to polybenzazole. 

[Claim 3] Polybenzazole fiber obtained from a polybenzazole constituent according to 
claim 1. 



[Claim 4] The polybenzazole film obtained from a polybenzazole constituent according 
to claim 1. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fiber and the film which are 
obtained from the light-fast polybenzazole constituent which makes polybenzazole 
come to contain the illuminant-proof which gives the lightfastness which was 
excellent to polybenzazole, and thermal resistance, and this illuminant-proof, and this 
polybenzazole constituent. 
[0002] 

[Description of the Prior Art] The fiber which consists of a polymer (henceforth 
polybenzazole) of the poly benzooxazole, polybenzimidazole, or polybenzothiazole as a 
high heatproof and high powerful fiber is known recently, and they extrude for example, 
a polymer solution from a spinneret, extend a dope filament in an air gap, after 
extending it further depending on the case, they wash it with water, and the approach 
of acquiring by drying after that is adopted. 

[0003] Usually, even if the fiber which has not received the physical damage is 
exposed to sunlight, although it pulls and a powerful fall is not produced, when the 
serious polybenzazole fiber which received the physical damage is exposed to oxygen 
or sunlight, it has the inclination for the tensile strength to fall. There are some which 
are called the kink band produced when bending or shearing force of fiber in weaving, 
the process edited by **, etc. is received in a physical damage. A kink band is 
observable by one 200 times the scale factor of this as black stripes under a 
microscope. When processing fiber into various kinds of products through weaving and 
the process edited by **, it is very difficult to avoid a damage. With a film, it becomes 
easy to produce a crack. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, even when a damage is received, in 
order that polybenzazole fiber with the small powerful fall by sunlight exposure may be 
desired and, as for this invention, this powerful fall may obtain small polybenzazole, let 



it be a technical problem to obtain polybenzazole with little oxidation degradation at 

the time of sunlight exposure. 

[0005] 

[Means for Solving the Problem] this invention persons came to complete this 
invention at last, as a result of inquiring wholeheartedly, in order to solve the 
above-mentioned technical problem. That is, this invention is the fiber and the film 
which are obtained from the polybenzazole constituent and this constituent which are 
characterized by metal copper (henceforth copper) and/or a copper compound 
containing in polybenzazole. 

[0006] As an example of the copper blended in this invention, or a copper compound 
Copper, a copper(I) chloride, copper iodide (I), SHUUHzed copper (I), a coppeKH) 
chloride, Copper iodide (II), SHUlHzed copper (II), thiocyanogen-ized copper (II), 
Copper acetate (II), bis(acetylacetonate) copper (II), ammonium-chloride copper (II), 
Copper carbonate (II), the cupric citrate (II), cyclohexyl butanoic acid copper, 
diphosphoric acid copper, Copper fluoride (II), formic-acid copper (II), cupric gluconate 
(II), copper naphthenate (II), copper oleate (II), oxalic acid copper (II), phthalic-acid 
copper (II), a copper phthalocyahine blue, etc. are mentioned. A desirable univalent 
copper compound is used especially. Moreover, there may also be concomitant use 
with one or two compounds or more of these copper compounds. The content to the 
polybenzazole of said copper or a copper compound has 0.1 - 3 especially preferably 
desirable % of the weight 0.05 to 5% of the weight 0.01 to 10% of the weight as copper 
or a copper ion. Of course, this invention technical contents are not limited to these. 
[0007] The polybenzazole in this invention means the polymer more than a kind 
chosen from the poly benzooxazole (it is called Following PBO), polybenzothiazole (it 
is called Following PBT), or polybenzimidazole (it is called Following PBI). In this 
invention, PBO needs to say the polymer containing the oxazole ring combined with 
the aromatic series radical, and the aromatic series radical does not necessarily need 
to be the benzene ring. Furthermore, the polymer which PBO becomes from the unit 
of two or more oxazole rings combined with Pori (phenylene benzoscrew oxazole) or 
an aromatic series radical is contained widely. The same view is applied also to PBT or 
PBI. moreover, PBO and PBT — and — or the mixture of two or the polybenzazole 
polymers beyond it, such as a block of the mixture of PBI, and PBO, PBT and PBI or a 
random copolymer, a copolymer, and block polymer are also contained. Preferably, 
polybenzazole is a rye OTORO pick liquid crystal polymer (liquid crystal is formed by 
specific concentration among a mineral acid), and its poly benzooxazole is desirable in 
this invention. 



[0008] A polybenzazole dope is the acid solvent solution of polybenzazole, and it can 
prepare easily by carrying out the polymerization of the polymer in an acid solvent. It 
is a mineral acid preferably as a solvent, for example, although there is a sulfuric acid, 
methysulfonic acid, or polyphosphoric acid, it is polyphosphoric acid most preferably. 
The polymer concentration in a dope is 6 - 16% preferably 5 to 20%. 
[0009] Polybenzazole fiber extrudes a polybenzazole dope from a spinneret, and is 
formed, a polybenzazole film — a polybenzazole dope — after pressing and one shaft 
— or biaxial stretching is carried out and it is formed, the random of PBO, PBT, or 
PBO and PBT — sequential or a block copolymer for example, Wolfe ** — U.S. Pat. 
No. 4,533,693 (1985, 8, 6) — Evers U.S. Pat. No. 4,359,567 (1982, 11, 16), Tsais and 
others U.S. Pat. No. 4,578,432 (1986, 3, 25), 11 Ency.Poly.Sci. "Eng. & 
Polybenzothiazoles and Polybenzoxazoles " 601 () [ J.Wiley & Sons ] 1988 — or — 
W.W.Adams and others "The It is indicated by Materials Science and Engineering 
ofRigid-Rod Polymers" (Materials Research Society) etc. It is thought that 
polybenzazole is an upright chain and semi- upright chain or flexibility. 
[0010] In this invention, a polymer or a suitable copolymer, and a suitable dope are 
compounded by the well-known approach, for example, Wolfe ** — a U.S. Pat. No. 
4,533,693 specification (1985, 8, 6), Sybert s and others U.S. Pat. No. 4,772,678 
specification (1988. 9, 22), the U.S. Pat. No. 4,847,350 specification (1989, 7, 1 1) of 
Harris, or Gregory ** — it is indicated by the U.S. Pat. No. 5,089,591 specification 
(1992, 2, 18). When it summarizes, a suitable monomer reacts in the acid solution of 
dehydration nature by the non-oxidizing quality, and is made to react to it by the 
non-oxidizing atmosphere according to gradual or raising temperature with a fixed 
programming rate from about 120 degrees C of bases of high-speed churning and high 
shear conditions to 190 degrees C. 

[0011] A dope is extruded from a spinneret, is extended in space, and is formed in a 
filament. The suitable manufacturing method is indicated by the bibliography and the 
U.S. Pat. No. 5,034,250 specification which were described previously. The dope which 
came out of the spinneret goes into the space between a spinneret and a washing bus. 
Although this space is generally called the air gap, it is not necessary to be air. This 
space needs to remove a solvent, or needs to be filled with the dope and the solvent 
which does not react, for example, air, nitrogen, an argon, helium, a carbon dioxide, etc. 
are mentioned. 

[0012] The filament behind spinning is washed in order to avoid too much extension, 
and some solvents are removed. And it is washed further, and is suitably neutralized 
by alkali, such as a sodium hydroxide, and almost all solvents are removed. Washing 



here is being compatibility to the acid solvent which is dissolving the polybenzazole 
polymer, contacting fiber or a filament into the liquid which does not serve as a 
solvent to a polybenzazole polymer, and removing an acid solvent from a dope. There 
is mixture of water, water, and an acid solvent as a suitable penetrant remover object. 
A filament is desirable and 8000 ppm or less of residual concentration are washed by 
5000 ppm or less still more preferably. Then, as for a filament, desiccation, heat 
treatment, rolling up, etc. are performed if needed. Desiccation here is a process 
which decreases the moisture content contained in a filament or fiber. Polybenzazole 
fiber is applicable to a rope, a cable, a fiber reinforced composite material, or 
incised-wolind-proof garments. 
[0013] 

[Embodiment of the Invention] It is not limited especially as the approach, i.e., a 
method of making polybenzazole contain said illuminant-proof, of obtaining this 
invention constituent, but can be made to contain in front of the polymerization phase 
of polybenzazole, the washing phase of a dope, and a desiccation process, or in a 
post-processing phase. As the approach of grant of the illuminant-proof in the 
polymerization phase of polybenzazole, in case a raw material is prepared, the 
approach of teaching an illuminant-proof to coincidence, and gradual or the approach 
of adding an illuminant-proof at the time of the arbitration to which raise temperature 
and it is made to react with a fixed programming rate and the approach of adding an 
illuminant-proof at the time of polymerization reaction termination are desirable. The 
approach that polybenzazole dissolves an illuminant-proof in water or an organic 
solvent, and is immersed in a dope, a filament, multifilament, or a film as the approach 
of grant of the washing phase of a dope where porous structure is taken, or the 
illuminant-proof in front of a desiccation process is desirable. As the approach of 
grant in the post-processing phase used as upright structure It dissolves in the 
organic solvent which dissolves an illuminant-proof insoluble in water with water. 
Multifilament, It is immersed, carry out backwashing by water of a staple, the fabric, 
etc. to behind, and only a solvent is removed. How to deposit an illuminant-proof 
inside the kink band formed in response to the front face and the damage. The method 
of dissolving the illuminant-proof dissolved with alkali in an alkali water solution, and 
being immersed, and water or weak acid (for example, acetic acid) washing 
multifilament, a staple, a fabric, and a film behind, and depositing an illuminant-proof 
on the interior of a kink band and a front face is desirable. 
[0014] According to this invention, oxidation degradation when a polybenzazole 
constituent is exposed to sunlight is improved as compared with the constituent 



which does not give these compounds. The fall of hauling strength is considered that 
photooxidation degradation of a polymer is the cause. If the damage of fiber is possible, 
it closes the oxidation degradation reaction by light, in order to make transparency of 
the oxygen inside fiber easy. This invention is not restrained by this consideration 
although it is thought that the compound given to fiber by this invention blocks 
transparency of the light inside fiber (for example, ultraviolet absorption operation), or 
is serving to change oxygen and the BENZAZORU ion radical as a reversible 
electronic conductor into the stable neutral matter. 
[0015] 

[Example] Although an example is used for below and this invention is concretely 
explained to it, of course, it is also possible to add and carry out modification suitably 
[ this invention / in the range which does not receive a limit according to the following 
example and may suit the main point of the account of order ] from the first, and each 
of they is contained in the technical range of this invention. In addition, each 
characteristic value in an example was measured by the following approaches. 
[0016] (1) An optical exposure test : the film was fixed to the metal frame and it set in 
equipment, and the quartz was used for the inside filter lens, BOROSHIRIKETO and 
Type S were used [ the water-cooled xenon arc type weather meter (atlas company 
make, formal Ci35A) was used, ] for the outside filter lens, and continuous irradiation 
was performed at humidity:50%**5% for 20 hours in irradiance:0.35 W/m2 (at 340nm), 
black panel temperature:60 degree C**3 degree C, and a chamber. 
[0017] (2) Infrared absorption spectrum : after performing a xenon light exposure to 
the above-mentioned film-like polybenzazole, the surface infrared absorption 
spectrum was measured by the micro ATR method. The absorption intensity of 
1680cm-1 which newly appears after a xenon light exposure in the absorption 
intensity of 1620cm-1 common before and after a xenon light exposure was 
standardized. 

[0018] (3) Tensile strength retention : twisting processing (twist multiplier 6.0) was 
carried out 140 times to multifilament 1m of polybenzazole, and after carrying out gas 
conditioning, according to JIS-L1013, it measured with the tensilon testing machine 
(the product made from A&D, form RTM 250). Using the 100kg load cell, it is a part for 
20cm/of grip spacing, and grip spacing of 20cm and a hauling rate were measured 
repeatedly 10 times, and calculated the average. And the tensile strength retention to 
the tensile strength of the spun yarn of the blank which does not carry out 
illuminant-proof processing and has not carried out optical exposure processing 
estimated. 



[0019] The polymerization of the mixture and the terephthalic acid of manufacturing 
method diamino resorcinol and 2 hydrochloride of an example of reference 1 
polybenzazole film, diaminobenzene dithiol or diamino resorcinol and 2 hydrochloride, 
and diaminobenzene dithiol was carried out in polyphosphoric acid, and the 
phosphoric-acid solution (a PBO dope or PBT dope) of polybenzazole was prepared. It 
is Haake in this dope 100g and 0.3g of illuminants-proof. Rheocord It agitated for 20 
minutes at 200 degrees C among nitrogen-gas-atmosphere mind 90. It is the obtained 
dope at 200 degrees C 150 kgf/cm2 It pressurized for 15 seconds and polybenzazole 
was made into the shape of a film. This was washed with water and reduced pressure 
drying was carried out after removing a solvent for 24 hours. 

[0020] It extruded during the 1st washing bath arranged so that a filament may be 
completed from a nozzle with a 160-micron aperture and 340 holes at the spinning 
temperature of 150 degrees C in a suitable location and it may be made multifilament 
using the polybenzazole dope prepared in the example 1 of manufacturing method 
reference of example of reference 2 polybenzazole fiber, and the fiber whose 
diameters of a filament are 1 1.5 microns and 1.5 deniers was obtained. In addition, the 
quenching chamber was installed in the air gap between a spinning nozzle and the 1st 
washing bath so that a filament might be extended at more uniform temperature. Air 
gap length could be 30cm. The filament was spun in 60-degree C air. The 
take-up-machine rate was considered as a part for 200m/, and spinning draw 
magnification was set to 30. It rinsed until the residual phosphoric-acid concentration 
in polybenzazole fiber was set to 5000 ppm or less. 

[0021] 0.3g of copper(I) chlorides was mixed to example 1PBO dope 100g as the 
example 1 of reference, it pressurized under heating and was made the shape of a film, 
and after rinsing, reduced pressure drying was carried out and the PBO film was 
obtained. The ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 
20-hour xenon light exposure of the obtained PBO film is shown in Table 1. 
[0022] Copper iodide (I)0.3g was mixed to example 2PBO dope 100g as the example 1 
of reference, it pressurized under heating and was made the shape of a film, and after 
rinsing, reduced pressure drying was carried out and the PBO film was obtained. The 
ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 20-hour xenon 
light exposure of the obtained PBO film is shown in Table 1. 

[0023] example 3PBO dope 100g — SHULHzing — (Copper I) 0.3g was mixed as the 
example 1 of reference, it pressurized under heating and was made the shape of a film, 
and after rinsing, reduced pressure drying was carried out and the PBO film was 
obtained. The ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 



20-hour xenon light exposure of the obtained PBO film is shown in Table 1. 
[0024] example 4PBO dope 100g — thiocyanogen-izing — (Copper I) 0.3g was mixed 
as the example 1 of reference, it pressurized under heating and was made the shape 
of a film, and after rinsing, reduced pressure drying was carried out and the PBO film 
was obtained. The ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum 
after 20-hour xenon light exposure of the obtained PBO film is shown in Table 1. 
[0025] Copper-phthalocyanine-blue 0.3g was mixed to example 5PBO dope 100g as 
the example 1 of reference, it pressurized under heating and was made the shape of a 
film, and after rinsing, reduced pressure drying was carried out and the PBO film was 
obtained. The ratio (1680cm~1/1620cm-1) of the infrared absorption spectrum after 
20-hour xenon light exposure of the obtained PBO film is shown in Table 1. 
[0026] 0.3g of copper(I) chlorides was mixed to example 6PBT dope 100g as the 
example 1 of reference, it pressurized under heating and was made the shape of a film, 
and after rinsing, reduced pressure drying was carried out and the PBT film was 
obtained. The ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 
20-hour xenon light exposure of the obtained PBT film is shown in Table 1. 
[0027] Copper iodide (I)0.3g was mixed to example 7PBT dope 100g as the example 1 
of reference, it pressurized under heating and was made the shape of a film, and after 
rinsing, reduced pressure drying was carried out and the PBT film was obtained. The 
ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 20-hour xenon 
light exposure of the obtained PBT film is shown in Table 1. 

[0028] 0.3g of copper(I) chlorides was mixed to random copolymerization dope 100g of 
PBT as example 8PBO as reference 1, it pressurized under heating and was made the 
shape of a film, and after rinsing, reduced pressure drying was carried out and the 
copolymer film was obtained. The ratio (1680cm-1/1620cm-1) of the infrared 
absorption spectrum after 20-hour xenon light exposure of the obtained copolymer 
film is shown in Table 1. 

[0029] It is Haake about example of comparison 1PBO dope 100g. Rheocord After 
carrying out heating churning at 200 degrees C in 90, it pressurized under heating and 
was made the shape of a film, and after rinsing, reduced pressure drying was carried 
out and the PBO film was obtained. The ratio (1680cm-1/1620cm-1) of the infrared 
absorption spectrum after 20-hour xenon light exposure of the obtained PBO film is 
shown in Table 1. 

[0030] Tetrakis [3-(3, 5-G tert-butyl-4-hydroxyphenyl) propionyl oxymethyl] 
methane 0.3g was mixed to example of comparison 2PBO dope lOOg as the example 1 
of reference, it pressurized under heating and was made the shape of a film, and after 



rinsing, reduced pressure drying was carried out and the PBO film was obtained. The 
ratio (1680cm-1/1620cm-1) of the infrared absorption spectrum after 20-hour xenon 
light exposure of the obtained PBO film is shown in Table 1. 
[0031] 
[Table 1] 
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[0032] Like the example 2 of example 9 reference, 30g of coppeKD chlorides was 
added to PBO dope 10kg, and it agitated for 20 minutes at 200 degrees C under the 
nitrogen air current. Spinning and rinsing processing were carried out for this, the 
non-dried multifilament of PBO was obtained, the vacuum drying of this filament was 
carried out at 90 degrees C for 24 hours, and PBO multifilament was obtained. The 
tensile strength retention after 20-hour light exposure of the obtained PBO 
multifilament is shown in Table 2. 

[0033] Like the example 2 of example 10 reference, copper iodide (I)30g was added to 
PBO dope 10kg, and it agitated for 20 minutes at 200 degrees C under the nitrogen air 
current. Spinning and rinsing processing were carried out for this, the non-dried 
multifilament of PBO was obtained, the vacuum drying of this filament was carried out 
at 90 degrees C for 24 hours, and PBO multifilament was obtained. The tensile 
strength retention after 20-hour light exposure of the obtained PBO multifilament is 
shown in Table 2. 

[0034] the example 2 of example 1 1 reference — the same — carrying out — PBO 



dope 10kg — SHUU-izing — (Copper I) 30g was added and it agitated for 20 minutes 
at 200 degrees C under the nitrogen air current. Spinning and rinsing processing were 
carried out for this, the non-dried multifilament of PBO was obtained, the vacuum 
drying of this filament was carried out at 90 degrees C for 24 hours, and PBO 
multifilament was obtained. The tensile strength retention after 20-hour light 
exposure of the obtained PBO multifilament is shown in Table 2. 
[0035] the example 2 of example 12 reference — the same — carrying out — PBO 
dope 10kg — thiocyanogen-izing — (Copper I) 30g was added and it agitated for 20 
minutes at 200 degrees C under the nitrogen air current. Spinning and rinsing 
processing were carried out for this, the non-dried multifilament of PBO was obtained, 
the vacuum drying of this filament was carried out at 90 degrees C for 24 hours, and 
PBO multifilament was obtained. The tensile strength retention after 20-hour light 
exposure of the obtained PBO multifilament is shown in Table 2. 

[0036] Like the example 2 of example 13 reference, copper-phthalocyanine-blue 30g 
was added to PBO dope 10kg, and it agitated for 20 minutes at 200 degrees C under 
the nitrogen air current. Spinning and rinsing processing were carried out for this, the 
non-dried multifilament of PBO was obtained, the vacuum drying of this filament was 
carried out at 90 degrees C for 24 hours, and PBO multifilament was obtained. The 
tensile strength retention after 20-hour light exposure of the obtained PBO 
multifilament is shown in Table 2. 

[0037] Like the example 2 of example 14 reference, copper iodide (I)30g was added to 
PBT dope 10kg, and it agitated for 20 minutes at 200 degrees C under the nitrogen air 
current. Spinning and rinsing processing were carried out for this, the non-dried 
multifilament of PBT was obtained, the vacuum drying of this filament was carried out 
at 90 degrees C for 24 hours, and PBT multifilament was obtained. The tensile 
strength retention after 20-hour light exposure of the obtained PBT multifilament is 
shown in Table 2. 

[0038] PBO dope 10kg was agitated for 20 minutes at 200 degrees C under the 
nitrogen air current like the example 2 of example of comparison 3 reference. Spinning 
and rinsing processing were carried out for this, the non-dried multifilament of PBO 
was obtained, the vacuum drying of this filament was carried out at 90 degrees C for 
24 hours, and PBO multifilament was obtained. The tensile strength retention after 
20-hour light exposure of the obtained PBO multifilament is shown in Table 2. 
[0039] Like the example 2 of example of comparison 4 reference, tetrakis [3-(3, 5-G 
tert-butyl-4-hydroxyphenyl) propionyl oxymethyl] methane 30g was added to PBO 
dope 10kg, and it agitated for 20 minutes at 200 degrees C under the nitrogen air 



current. Spinning and rinsing processing are carried out for this, the non-dried 
multifilament of PBO is obtained, the vacuum drying of this filament is carried out at 
90 degrees C for 24 hours, and it is PBO multifilament ****. The tensile strength 
retention after 20-hour light exposure of the obtained PBO multifilament is shown in 
Table 2. 
[0040] 
[Table 2] 
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[0041] a table — one — two — being clear — as — this invention — it is — univalent 

— a copper compound — giving — having had — PBO — completely proof — an 

illuminant — there is nothing — PBO — being general-purpose proof — an 

illuminant — it is — tetrakis — [ — three - (3, 5-G tert-buty|-4-hydroxyphenyl) — a 
propionyl — oxymethyl — ] — methane — having given — a system — oxidation — 
controlling — having — tensile strength — improving — having — **** — things — 
understanding . 
[0042] 

[Effect of the Invention] Since there is little oxidation even after the constituent, the 
fiber, and the film which consist of this configuration above are exposed to sunlight for 
a long time, they are contributing [ can expand the field of the invention by leaps and 
bounds, and ]-to the industrial world size. 
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09)H*a^Jt (JP) (12) ^ ^ ^ fNp $g ( A ) (lOfcWfflK&RW 

^^11-228820 



(43)£tfBB ¥j£ll*P(1999) 8 £24 B 



(51)Int CI 6 




F I 




CO 8L 79/04 




C 0 8 L 79/04 


CO 8 J 5/18 


P F 7 

!_/ Zy 


C 0 8 J 


5/18 CEZ 


p o k ^/in 

^ v o rv o/ i u 




C 0 8K 


3/10 


DO 1 F fi/74 




D 0 1 F 


6/74 Z 








*Sf* M*«CD»4 OL 6 M> 


(21)WH#^ 


ftmm 0 -37582 


(7i) mm a 


000003160 










(22)ffiSIB 


^10^0998)2^190 










(72)sew# 
























(72)5SW« 





















(54) imwvzm i£v«>*?v-)v»jm* mM&zzsy-ovA 



(57) [jg*<j] 



(2) 



ftfflW- 1 1 - 2 2 8 8 2 0 



1-1 0«*X"&*'$tlT«ri*ll*9Jll5«©#U^> 
3 ] m l E«©3j« U^>1f '/-JHMHb* 

[0 0 0 1 ]. 

W3tffli s # u ^ > -y 4 /- ^ k a ■& t * wjttt # u 

[0 0 0 2] 

^> > /f7'/-;i^0#uv- (£AT# 'J ^ >-tf v/— 
#U^-fg^£t6*P<&>^<=>f¥b!iSb, iT^t-^l: 

[0003] a^r. *awfcy*-^££w-T^fc^tt 

5fcO*«65. *>^A*>h*f4, SfHSSIT 2 0 0 (gcDfg 
[0 0 0 4] 

[«W*«*ftl/-J:5tt4IB] ^uT. y*— S>*a 
[0 0 0 5] 

*«f*-r*fc». «*w?eb;fcis*. a6t*»w*5Si« 



£ W S ft T * C £ £ £ * * Jl^J ^ > If ;Wfijfc 

»R r»j««m> s » & ft * «fc ? -r ;v a -t? * 
*. 

[0 0 0 6] *«Wt^V»TBB^aft*IH*fctt«fl:^ 

(i) , i/^im (i) . (id. H^fi 

(II), i'z-'Olkm (I I). ^jrisTXtm (I 
I) . B^SEffi (II), t*X (7-fe^;P7-fe h^-H) « 

(in, mx> ; &-'j7Affi (in. mmm (i 

I) . ^x>gfli (II), J/Jd^+^pbs^, - 
'J>^ffl. 7>y{tffl (II), (II), ^;io 

>^ffl (i n . t7r>sig (i i) . *wr>mm 
(in, boosts? (in. 7$>)\,mm (in. 

iffi©ffl<b-&^ffl^€.ft-5. z.nz><Dm\t%® 

tt. fflSfcttS-ft>ilTO. 0 1~1 Oli%, 57 
$b<!JO. 0 5~5SS%. 4#iC0. 1~31I%*5 

s*l^. «j»*5s?asasrtiFJ4cfte.K:is«aft*'b 

©Tf4&V>. 

[0 0 0 7] *«^IC*tt-5#U^>tfl/— ;utf4, # 

s*"/-;!' (wtpb i ii/^-5) *6itfh*-aei±' 
Sfc^$ftfc^U-V— ;i/^S:^tr^ u v— svh», 

5?#iSS«i^-r b *> ^ >-fe* >H"C fe £ £>3g f4/«c 
££(CPBOf4. #U (7i-l/W/t'Xt+f'/ 

14. PBT^PB I (C&jjgffl^tl-S). PBO, P 

BTSIJ, SfctePB I CD PBO, P B TJkXf 
PB I CD7'P-yi7feb<«^>^A3#'Jx'— ^CD^^i 

f£- n * t4^n^(±CD* u ^ >-y u T-£>jg 

b<(4. ^U^>1fy-;K4. 7ffthD f-yi7fgt^# 

uv— -cafeo .(.mmf. ^ffls-e^ffiSr^-r-s) . 
tooo8] #u^>if'/— ;n*— 7 p tf4, #u^>-y-* 

T5fSb<(4fi£g?T'$.D, ^Jx.«fiit^, ^^>x;i/7* 
>®. *fc»4sl«'J U «t>W*b<f4jK'J 
U>ttT**. 0#ij7-|«B. 5-20 

%, $T*b<(46~l 6%T$)-5>„ 
[0 0 0 9] ^ 'J ^ >-lf »y-;u«is»4, # U ^ >tfV- 
^K-^Sr^*P^^e>Jf btBbT^fiKSft*. sp'J^ 



(3) 



1 1 -2 2 8 82 0 



M'&, - -WlS fcti-Mi$2#LT^fifc £41-5,. PBO. P 
BTSf;(JPBO«!:PBT07>yA. x— -T^v-W!/ 
>L<ttyD7?3#U7-li, 0<Jx.«< Wolfe £>CD* 
®^fF^4, 533, 693 ^ (1985,8,6) , Evers (DKmmt 
JI4, 359, 567 n (1982,11,16) . Tsai e>®*!S#fFfS4, 
578,432 n (1986, 3.25). 1 1 Ency. Poly. Sci. & Eng. 

rPolybenzothiazoles and Polybenzoxazoles J 601 
(J. Wiley & Sons 1988) i^cte W. W. Adams e><£> fThe 

Materials Science and Engineering ofRigid-Rod Pol 
ymers J (Materials Research Society) #lcfet££n 

co o i o] ^mmzte^T, rf-j@7i#ij 

lfe icoMmm^A, 533, 693 ^-BJSB* (1985,8,6) , 
Sybert?.©*ffl!|#| i Fm4, 772, 678 ^-B^SfflS (1988, 9, 2 
2), Harris<D*H#ffFJg4, 847. 350 ^BJ^fflS (1989,7,1 
1) SfcteGregory ZO^mmfWiS, 089, 591 ^BJfflS 

(1992, 2, is) (cse«^nT^^„ i^j-rsa:. Wjg&X 

T'&mnwRztmmm&ft<Dhtmi 2 ox^e. 1 9 0 
x t-rmmmz fcit ^m^mm-cum* ±if z> c t 

[0011] K-T'ti^'^P^^ff LttJL, '^F^T?I 

^tat^fe#%5:K^>3Ria#rF^5. 034. 250 ^WMWlz 
!2«$nT^-5„ fA^a^Sffife F-^ttfeb^P strife 

[0012] «s*ic7^7^>M4, 'Mmomwzm 

»,^Sfc«7^ h£#U^>-y-V-Jl/#'J 
^-£r^LXl>£®Efg^lC*4Lfflr3i4T&fX #U"< 

y^y^>hit. ti{-m^<^mmm^8 0 0 0 p P m 

^T. S(CW-SL<«5 0 0 0 p pmJy.TtCgfef^$n 



[0 0 13] 

o * o nib w%*y * # u ^ >if )v iz a -a- * A'fcfc 

T##£ it 5 £ £**Xi*£. # u >-tf \/-;KDfifi-ft 
£t>T^5 K-ywt5fef1*a®$fettl!:^xaRjT'COW7 l d; 

fc^tz*>?^>\tftfflizmftffl&ffim2itz>j]m. 7 

[0014] *^Bj(cj;ntf. 5p'j^>if\/— 

st^x^ns. a^iwy^-^fi, 
®^ii*^B(c-r-S)fci6. ytiz£z>m.it£itix.m$:»im 

-f * > 5 V s * ;u * 3c ^ * 14 1» H t C S ^. -5 * g ^ b T ^ 
«t#A6ns*«. *fgBj«-c75%^(Ctfi|*$tl-5 ; b© 

[0015] 

[0 0 16] (1) 3t*Sttt* : *»*-fey>7-^iC 
(7h7X|tl, i 3 5 A) £ 

0. 3 5W/m2 (at 3 4 0 nm) , 7*7 7?^ 



(4) 



ftfflW- 11-228820 



: 6 0"C± 3"C. mmffifrMg. : 5 0 %± 5 %T 

[0 0 17] (2) ^®iR7.^i7 h)V : ±fSCD7^;U 
A4K# 'J V-)MZtt LT+t 7 >fti!8S*£ff o 

^tfc. ^ty >»iiti;*icDi 6 2 o cm-i© 
mm&m^*±s >Kmmmzffifz\zmnz> 1 6 8 o c 

[0018] (3) ?lo?g0^ftf*»* : #U"?>UV 
-;Ucdv;1/^7^.7^ > h lmiC^-tUTl 4 0@JOM 
m ($*D#*6. 0) U iSLfct, J I S - L 1 0 

1 3(cmi;T^>v-P>ia)^a (A&Dfr®l> SitRT 
M2 5 0) TzRiJ^l/Co 10 0k gOD-h'tMftffl 

2 0cm/»T. 1 OWWl'omVM'feLT^-mm&Mtb 

5 > i7 © li^^co 51 o 31 D (c »-T * 31 o 5B 0 Sfi 
[0019] 1 

if^^-^Sfctes^rsy ^vOi^>y— ;u • 2i£K 

^JH^^'J'Jy^Tl^LT, stf'J'OUV— ;K0 
'J>i*« (PBOh'-^$fcJ4PBTl«-^) 
Lfc. ^CDF-yi0 0gtrai0. 3g^Haak 
e Rheocord 9 0TtiSi^t>. 2 0 
t2 0»IWft»L&. #6ia&H-7 p S2 0 0'CT15 
0kg f/cm!t?l 5 8>Mlni£EbT3p'J^>1f'/-;i' 

2 4^IBI«EE«»Ufc. 
[0 0 2 0] ##0iJ2 

UT, ffiXk&mi 5 CCTTL^l 6 0 5i?D>, ?Li5:3 

17^7^ ^y>h(cr«>j:^icgag$nfc^ia^ 

SS^KWUHJU 7/ > 1 . 55^D>, 

gLfc. X7^t77 , Stt3 0cmtLfe. 6 0"C©'S 
OOm/^iL, &Nfe5£#fSN££ 3 0 iLfc. *'J^> 

*f*/-)mm$><n®mv >mmm&5 o o o P P m«T 
[0021] mmm 1 

PBOh'-^lOOglZlfta (I) 0. 3g£##0IJ 
l<Z>a0fi£U flUf&TTfiUEELTyV^A^CU * 
*5fcf£. IEKlLTPB07^yA^|fc. ffSft&P 



B07-f ^A© 2 0 mm*-t J >5tift©*7si{RX 
^ bJMDitm (1 6 8 0 c m-l/ 1 6 2 0 c m-l) * 
^ 1 (C^-fo 

[0022] nmm2 

PBOF-7l0 0gl:3^fci (I) 0. 3g€M 

PBO7^;l/A02 0«fW+-fe>'>3fe»(t«OD?SnK« 
hJMDttm (1 6 8 0 c m-l/ 1 6 2 0 c m-l) 

[0 0 2 3] mmm 3 

PBOF-7l0 0glCy a ^tffl (I) 0. 3g£# 

U *8fc&, ME^il,TPB07^^$ft t |#<=> 
nfePB07^;^02 OBtW^iry >3fc»»«©555fl. 
©iRX^i7 h;uwit^ (1 6 8 0 c m-l/ 1 6 2 0 cm 
-I) £SU IC^T. 

[0024] nmm a 

p b o K— y 1 0 0 g Cf t->7>fbft ( I ) 0. 3g 

fCU )({ES)SLTPB0 7-f^A5ffc. # 

6nfcPB07^JL'A©2 0B#F B 1^-fey >}i;l§it*g©# 
fl-KiRX^ h;WcDtb^ (1 6 8 0 c m-l/ 1 6 2 0 c 
m-l) £J| 1 

[0025] nmm 5 

PBOK-7l0 0gl;73?Oy7r>7;i/-0. 3g 
£##08 1 (DilOjgS-U Mt&TTjtJUffiLT^.^AlK 
iCU *Sfc«, MEILiLTP B07^J|/AS#fc, # 

e.n7tPB07^;uAcD2 ontr^-ty >ytmn®<Dm 

tt-'&W.Ts'*.? Y-JlCOitm (1 6 8 0 c m-l/ 1 6 2 0 c 
m-l) 1 (C*T» 

[0026] nmm 6 

PBTH-7'l0 0g(:tfti (I) 0. 3g£##0iJ 
ltf>iIDig-&U iPiTTJ)DELT7^^A«f:L, * 

bt7^m©2 o wnw^r-ty >ytmM'&<Dmftww.x 

h)l<Dttm ( 1 6 8 0 c m-l/ 1 6 2 0 c m-l) £ 
St 1 \Z7nt. 

[0027] -gmm 7 

PBTK-7*10 0g(;3'7ftffl (I) 0. 3g£#* 
m 1 cDjlOrg^-L-. mf&TX'1mK.l,Ty J )li>mzL. 

SEgtiLTPBT7^Jl/A5||fc. t#?.nfc 
PBT7^M©2 0«rlB+-fe/>3tt»St»©*n»«l 
X^i7 h;KDtfc^ (1 6 8 0 c m-l/ 1 6 2 0 c m-l) 
**1 (CtkT. 

[0028] nmm 8 

PBOiPBT»7>^AM^F-7l 0 OgCSft 
« (I) 0, 3 g*##l©at)jS^U. JDUl^TTtoCE 
LT7^;WA«tCL. MEKiSLT, 

7^;i/A$:t#^: 0 mnt^&m&foy j )vl.<d2 omm 



(5) 



1 1 - 2 2 8 8 2 0 



^iry >^&K«0*n©JKX^ h;i/£>it3* (16 8 
0 cm-l/ 1 6 2 0 cm-i) l l:^f e 

[0029] itmm i 

PBOF-^100gSHaake Rheocord 

. 9 o+T2 o ov^mmmwisfzW:, mmr-vmmi, 

ftmm'&<D7fc^U7s^2 h)l(Ditm ( l 6 8 0 c m-1 
/I 6 2 0 cm-0 £Sll KtkTo 
[0 0 3 0 ] Jtttftl 2 
PBOhWlOOglCf {3 - (3, 5-i> 

- t e r t 4 - t h'P*y7x-JI/) h° 

^-Jl^^^^^jl] *3?>o. 3g^##^JloiD 

ffft*'l/T» PB07^MW: 0 »6ntPB07 

)l(Dttm ( 1 6 8 0 c m-J/ 1 6 2 0 c m-i) 1 tc 

[0 0 3 1 ] 



[«1] 







i Ritm 


lew 1 


mm c i > 


0.49 






0.55 




is*.wtm < i > 


0.47 


fia£0J4 


^^•>TWti < I ) 


0. 50 






0. 59 


3l«J6 


&<tm ( I ) 


0.43 




3 oim ( I ) 


r 0. 45 


mmms 


mm ( i ) 


0. 45 




net 


0. 66 




ftm [3-(3.5-i>-tert-7frt- 


0. 66 



[0032] mm&i 9 



##0>j2 tmmzvx, p bo k-^i o k gizmitm 

(I) 3 0g€r*flQU S*&j*T2 0 0"CT?2 0#|ffl 

T2 4HP«^LTPB07^7-f b£f# 
fc. S5nfcPBOY^5 1 7^7^>h©2 0S?TO 

M&co'ji-z'jfkK) 2 tc^To 

[0 0 3 3] 1 0 

##092 trBj«{CL-T> P BO K — Zfl 0 k glZSOit 
m (I) 3 0g£8sJuU ^^^SST2 0 0X:T2 Oft 

M*tfLfc. :n*«*. *»a^LT, PBOCD* 



tT2 4«KIW{aftj|LtPB07;^7-f ;M>h£ 
ie.nfcPB07;^7^ 7>>K©2 OBfHTt 

o»0»&«fcsp£* 2 KtS-T. 
[0 0 3 4] USS^iJ 1 1 

##W2 if^tcUT, PBO H-y 1 0 k glc->a7 
fkJ®(I) 3 0g$»U ^IMlT2 0 0tf2 0 
^Mli^Lfc. inSIS*, *SfeJ!!ii$UT, PBOO 

-x&m^ju-yj ? *>h&m, z.o)7 j => *y b& 9 

0'CT2 4l^r«MiSl/TPB07^7^7^>'h 
#f)nfcPB07^7-f 7* > h©2 0 EpfUl 

[0 0 3 5] $ZMM 1 2 
##09 2 tffllfiUZLT, PBOH-7 , 10kgCf*y 
T>1tm (I) 3 0 giSflnU ^^M«ET2 0 0"CT 
2 0»r»1»Lfc. rn*t6*. *ftfflISl/T. PB 
OC*'g)Sv;^7>f7^>hi», d©7^7^>h 
5:9 0tt2 4HM*g^l,TPBOY^f7^/ 
>h£#fc. f ^fttPBO7;^7-C7^>h02 0 

[0 0 3 6] JiiS09 1 3 
#%M2 tltHHtCbT. PBOF-7"l 0kgl:7^D 
->T->^;l/-3 Og^iJDl, ^^m»ST2 0 OtT 
2 0Mjli$l,fe. cn&tt*, *3fc$&a*LT. PB 
O -7^ h£#> C037'^5^>h 

5:9 0tT2 4»3M*a»ttj*bTPBOv;i^-:7-f 5* 
t#btirc:PBOv;i/^-7^ ^^>hco2 0 

[0037] mmm 1 4 

##09 2 ileJEItcLT. PBTH-71 Okg IC3 Cft 
ffi (I) 3 0.g£gsJlUU fi^T2 0 0'CT2 0» 

fWJt#Lfc. ^n^i*, *gt^a*L-T. pbtco* 

tT2 4fiFf a 1S^iLTPBT?Jl,?7^ 5 h * 
f5n&PBTV;i.f7^ hC0 2 0BfP B m 

[0 0 3 8] ttmw 3 

##092 tlBI&IKLT. PBOF-7"l0kg$I$g 
SET2 0 0tT2 0»MUI*|!Lfc. ;n^i*, rtiSfeffl 
*I£LT. PBO0»-7J^7^7^>^i, d 
C07^7^>h$:9 0X:T2 4«f^M)Sl/TPBO 

7/>hffl2 OI$m%M«05lo!B0&Stt&*&$ 
2(C*To 

[0 0 3 9] J£$&09 4 
##09 2 tlSUHtCLT, PBOh'-7'10kgl:f h7 
*X [3- (3, 5-/-tert-7"f;i'-4-fcH 

OgSfiSJUU ^^^«T2 0 0"CT2 0#Fb1JI#L 



(6) 



ftmW- 1 1 - 2 2 8 8 2 0 



3-7 J y *>h*%, C(D7>f7^>hS90 , Ct24 



[0 0 4 0] 
C*2] 







OHO 




ttftfl ( I ) 


5 5 


fSJfiffl 1 0 


a*ft*| (I) 


5 8 


Xfefl 1 1 


5/**ftJB (I) 


5 0 


XKM 1 2 


f-*5>7Wfc« (I) 


4 5 


1 3 




3 7 


mmm i 4 




6 0 


JtlR«3 




1 9 


JtR«4 


mt* [3-(3.5-Mert-rfA- 
>*> 


2 0 



[0 0 4 1 ] Si. 2<tDie.^J;5l:. 

SS^PBO^tFlfflOIi^jT^-S^h^ + X [3- 
(3, 5-/-tert-^-4-tHDty7i 



[0 0 4 2] 



